Design, synthesis and in vitro pharmacology of GluK1 and GluK3 antagonists. Studies towards the design of subtype-selective antagonists through 2-carboxyethyl-phenylalanines with substituents interacting with non-conserved residues in the GluK binding sites.
In order to identify compounds selective for the GluK1 and GluK3 subtypes of kainate receptors we have designed and synthesized a series of (S)-2-amino-3-((2-carboxyethyl)phenyl)propanoic acid analogs with hydrogen bond donating and accepting substituents on the aromatic ring. Based on crystal structures of GluK1 in complex with related ligands, the compounds were designed to explore possible interactions with non-conserved residues outside the glutamate ligand binding site and challenge the water binding network. Apart from obtaining GluK1 selective antagonists one analog with a phenyl-substituted urea (compound 31) showed some preference for GluK3 over GluK1-receptors. Docking studies indicate that this preference may be attributed to contacts between the NH of the urea substituent and non-conserved Ser741 and Ser761 residues.